Background: Long-term sick-leave is a major public health problem, but data on its incidence in Japan are scarce. We aimed to present reference data for long-term sick-leave among private sector employees in Japan. Methods: The study population comprised employees of 12 companies that participated in the Japan Epidemiology Collaboration on Occupational Health Study. Details on medically certified sick-leave lasting 30 days were collected from each company. Age-and sex-specific incidence rate of sick-leave was calculated for the period of April 2012 to March 2014. Results: A total of 1422 spells in men and 289 in women occurred during 162,989 and 30,645 personyears of observation, respectively. The three leading causes of sick-leave (percentage of total spells) were mental disorders (52%), neoplasms (12%), and injury (8%) for men; and mental disorders (35%), neoplasms (20%), and pregnancy-related disease (14%) for women. Incidence rate of sick-leave due to mental disorders was relatively high among men in their 20se40s but tended to decrease with age among women. Incidence rate of sick-leave due to neoplasms started to increase after age 50 in men and after age 40 in women, making neoplasms the leading cause of sick-leave after age 50 for women and after age 60 for men and the second leading cause after age 40 for women and after age 50 for men. Pregnancy-related disease was the second leading cause of sick-leave among women aged 20e39 years.
Long-term sick-leave is regarded as a public health problem, and increasing attention is being focused on its relationship with future health status 1 and mortality. 2 While data on incidence of long-term sick-leave can facilitate the prevention and management of sickleave, several methodological issues in research regarding longterm sick-leave need to be addressed. For example, self-reported sick-leave is imprecise in cases of leave exceeding 1 week, and not self-reported but medically certified diagnosis leading to sickleave requests are regarded as reliable in the recent studies on sick-leave; thus, objective data, such as company-based data, are preferable for accurately evaluating long-term sick-leave. 3, 4 Additionally, incidence research requires a clearly defined population from which sick-leave cases arise. 5 Qualified incidence studies have been performed in a few countries. For instance, in an international comparison study of incidence of medically-certified sick-leave due to mental disorders, 4 which is the leading cause of sick-leave in most high-income countries, 6 a total of 10 studies were identified in Finland, Norway, the Netherlands, Canada, and Brazil. However, no such studies have been conducted in Asia. Studying incidence of sick-leave is particularly challenging in countries without a sick-leave registry, such as Japan. Since 2012, the Japan Epidemiology Collaboration on Occupational Health (J-ECOH) Study group has been collecting company-based sick-leave records from a number of private companies in Japan. The J-ECOH Study population comprises both male and female workers across the entire working age span. In this study, we aimed to present reference data for long-term sick-leave among private sector employees in Japan using data from this large-scale multicenter occupational cohort.
Methods

Study population
The Japan Epidemiology Collaboration on Occupational Health Study (J-ECOH) is an ongoing multi-center occupational cohort study in Japan. 7, 8 As of March 2015, a total of 12 private sector companies, mainly in the manufacturing industry, provided official records of medically certified sick-leave to the J-ECOH Study and reported the number of employees by sex-and 5-year age group from April 1, 2012 through March 31, 2014, which formed the data of the current study. The total numbers of male and female employees aged 20e64 years were 82,510 and 15,475 in 2012 and 81,316 and 15,313 in 2013, respectively.
Survey of sick-leave
In Japan, where paid sick-leave is not stipulated by law, paid sick-leave schemes vary among companies. At the companies participating in the J-ECOH Study, employees were entitled to paid sick-leave with over two-thirds of the salary for at least 18 months, and job security was guaranteed for at least 30 months. Sick-leave data obtained in the J-ECOH Study included date of birth, sex, start and end dates of sick-leave, and the subject's diagnosis. All diagnoses for sick-leave were based on the medical certificate written by the attending physician (i.e., a general practitioner or specialist, but not an occupational physician), which had been submitted to the company by the employee when applying for paid sick-leave. In the present study, we analyzed instances of medically certified sickleave that started between April 1, 2012 and March 31, 2014 and lasted 30 days or more. Subjects who filed for sick-leave that started during March 2014 were followed until April 30, 2014 to determine whether the absence lasted 30 days or more. In this study, longterm sick-leave was defined as sick-leave lasting 30 days or more.
International Classification of Diseases 10th revision coding
We classified diagnoses according to the International Classification of Diseases, 10th revision (ICD-10), with reference to the Japanese standard disease-code master. 9 Of the 1711 certificates, the 1273 that completely matched an ICD-10 classification were mechanically encoded by text matching using Microsoft Excel (Microsoft Corporation, Redmond, WA, USA). The remaining 438 unmatched certificates were manually and independently encoded by two occupational physicians of the J-ECOH Study group (CN and CK) with reference to the master; of these, both physicians agreed upon the coding for 370 certificates. The disagreements for the remaining 68 certificates between the two physicians were mainly due to multiple diagnoses. As we were unable to obtain original clinical record to determine the primary diagnosis, another occupational physician of the J-ECOH Study group (AH) independently coded and ultimately decided on their ICD-10 code.
Definition of incidence rate
There are wide variations in the definition of sick-leave incidence, which hamper the comparison among studies. Hensing proposed an index of sick-leave incidence, which would provide comparable data. 10 In this study, we used this method in calculating sick-leave incidence as follows:
Multiple sick-leave spells for the same person were counted separately. Incidence rate was presented per 1000 person-years. We defined a person who was at risk of sick leave as present employees. Absence duration (time in current and new spells of sick-leave) during the observation period was subtracted from the time at risk.
Person-years of observation were 162,989 for men and 30,645 for women. Data management and aggregation were performed using Stata14 (Stata Corporation, College Station, TX, USA), and incidence rate calculations were performed using Excel 2010.
Incidence rate ¼ Number of new sickleave spells during study period Time each person was at risk for new sickleave; totaled for all persons
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Results
during the 2-year observation period. The top five primary categories of sick-leave spells (percentage of total spells) were mental disorders (ICD-10:F00-F99; 52%), neoplasms (ICD-10:C00-D48; 12%), injury (ICD-10:S00-T98; 8%), circulatory disease (ICD-10:I00-I99; 7%), and musculoskeletal disease (ICD-10:M00-M99; 7%) for men; corresponding categories for women were mental disorders (35%), neoplasms (20%), pregnancy-related disease (ICD-10:O00-O99; 14%), injury (9%), and musculoskeletal disease (7%). Agespecific major causes of sick-leave (percentage of total spells in each sex-and age-group) were mental disorders among men in their 20se40s (20s, 73%; 30s, 71%; 40s, 62%), mental disorders (34%) and neoplasms (22%) among men in their 50s, neoplasms (35%) among men aged 60e64 years, mental disorders (20s, 58%; 30s, 35%) and pregnancy-related disease (20s, 19%; 30s, 32%) among women in their 20se30s, mental disorders (38%) and neoplasms (27%) among women in their 40s, and neoplasms (50s, 33%; 60s, 58%) among women aged 50e64.
Overall incidence rate of all-cause sick-leave (new spells/1000 person-years) was 8.7 in men and 9.4 in women. The incidence rate of all-cause sick-leave in men was lowest among those in their 30s (6.6 spells/1000 person-years) and highest among those in their 50s (10.7 spells/1000 person-years), while that in women was highest among those in their 20s (11.3 spells/1000 person-years) and thereafter tended to decrease with age (6.5 spells/1000 person-years among those in their 60s). Incidence rate of sick-leave due to mental disorders was relatively high among men in their 20se40s and declined among men aged 50 or older; in women, this rate tended to decrease with age. Sick-leave due to neoplasms began to rise from age 50 among men and from age 40 among women. In women, incidence rate of sick-leave due to pregnancyrelated disease peaked at 3.6 spells/1000 person-years in their 30s, a rate similar to that for mental disorders in the same age group (3.8 spells/1000 person-years). Table 3 and 4 present incidence rate of sick-leave due to mental disorders and neoplasms for men and women, respectively. Main diagnoses for mental disorders (percentage of total spells due to mental disorders) were mood disorders (ICD-10:F30-F39; men 69%; women 53%) and neurotic, stress-related, and somatoform disorders (ICD-10:F40-F48; men 25%; women 39%). Incidence rate of sick-leave for mood disorders was relatively high among men in their 20se40s but decreased among those in their 50s or older; in contrast, incidence tended to decrease steadily with age among women. Incidence rate of sick-leave for neurotic, stress-related, and somatoform disorders decreased with age in both men and women. With regard to neoplasms, incidence rate of sick-leave among men started to increase from age 50, mainly due to malignant neoplasms of digestive organs (ICD-10:C15-C26; including stomach and colorectum), and respiratory and intrathoracic organs (ICD-10:C30- Table 3 Incidence rate of sick-leave due to neoplasms or mental and behavioural disorders among men in the J-ECOH cohort, 2012e2013. C39; including lung), whereas among women, incidence started to increase in their 40s, mainly due to malignant neoplasms of breast (ICD-10:C50-C50) and female genital organs (ICD-10:C51-C58), in addition to digestive organs. Among women, 28% of neoplasms (16 of 58) were of uncertain or unknown behavior (ICD-10:D37-D48).
Discussion
As a whole, the first-and second-leading causes of long-term sick-leave were mental disorders and neoplasms, respectively, which together accounted for more than half of sick-leave episodes lasting 30 days or more. By age and sex, major causes of incidence of long-term sick-leave were mental disorders in men aged 20e59 and women aged 20e49, neoplasms in women aged 40e64 and men aged 50e64, and pregnancy-related disease in women aged 20e39. This study is the first large-scale study of age-, sex-, and diagnosis-specific incidence rates of medically certified long-term sick-leave among private sector employees in Japan.
In this study, mental disorder was the leading cause of sick-leave among both men and women, with mood disorder the most frequent subtype. Additionally, men in their 30s or later were more likely to take long-term sick-leave due to mood disorder than women in the same age group. This finding appears to conflict with the fact that in a Dutch study among company employees aged 20e59, medically certified sick-leave lasting 28 days or more due to common mental disorders, including depressive and anxiety disorders, occurred more often in women than in men across all age groups. 11 In general, women are more likely to experience a mood disorder than men. 12 Although we lack any plausible reason for this lower rate of sick-leave due to mood disorders in Japanese women than that in Japanese men, we speculate that women are more likely than men to quit a job, rather than take long-term sick leave, once they are diagnosed with a mood disorder. Incidence rate of sick-leave due to neoplasms started to increase from age 50 among men and from age 40 among women, with women's incidence rates being consistently higher than those of men (Tables 3 and 4 ). The age distribution of cancer-related sickleave was compatible with onset age of cancer in the Japanese general population, according to National Cancer Registry data from 2011. 13 In the present long-term sick-leave registry, major cancer sites were digestive and respiratory organs in men and breast, genital, and digestive organs in women. According to the 2011 National Cancer Registry data, major cancers in the general working-age population (20e64 years) were stomach, colorectal, lung, and prostate cancers in men and breast, uterus, colorectal, and stomach cancers in women. 13 The only major cancer site not accounted for in our data was the prostate, cancer of which tends not to require long-term sick-leave.
14 Notably in women, 19% and 32% of long-term sick-leave taken by women in their 20s and 30s, respectively, was due to pregnancyrelated disease, such as threatened premature labor, hyperemesis gravidarum, and threatened abortion. This finding is consistent with data showing that risk of complications in pregnancy increases with advancing age 15 and that mean maternal age at first childbirth has risen over time, exceeding age 30 since 2011 in Japan. 16 Our findings regarding sick-leave point to a need for support and protection of pregnant women in the workplace. The present study has several strengths that warrant mention. The sample size is relatively large for a sick-leave study in Japan, with a source population of approximately 100,000 employees. In addition, this study used sick-leave data from official company records, which is free from recall bias 17e19 and based on a highly reliable physician's diagnosis. However, limitations to our study also deserve mention. First, the present study was conducted in large-scale companies, so caution is required when generalizing the study findings to small-or middle-scale companies. Specifically, large-scale companies often have generous sickness insurance schemes, such as long-term sick-leave compensation, which may contribute to the increase of sick-leave incidence. 5 Therefore, sickleave incidence in small-or middle-scale companies without such a system would be lower than the present estimate because of higher retirement rate among those who develop a serious disease. Second, worries about stigma due to the actual diagnosis may prompt a physician to describe a different diagnosis on the application form for paid sick-leave. Third, sick-leave incidence in their 60s was lower than that in their 50s. This could be ascribed, at least in part, to the selection of workers according to health status at reemployment; unhealthy workers were less likely to be reemployed after retirement than healthy workers. Finally, interpretation of the results for women requires careful attention, given their relatively small sample size in the present study, particularly those aged in their 20s and 60s.
In conclusion, major causes of incidence of long-term sick-leave in Japanese private sector employees were mental disorders, followed by neoplasms. Pregnancy-related disease was also common in women aged 20e39 years. These descriptive data will help occupational health professionals, human resource managers, and policy makers in the development of strategies to prevent and manage long-term sick-leave.
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